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CONCISE REPORT 
BLACK LIGHT INDUCTION OF SKIN TUMORS IN MICE 
SEYMOUR ZIGMAN , PH.D., EDWARD FOWLER, D.V.M,., PH.D. , AND ALAN L. KRAUS, D.V.M. 
Deportment of Surgery (Ophthalmology) and Laboratory of Animal Medicine, University of Rochester School of 
Medicine and Dentistry, Rochester, New York, U. S. A. 
Albino inbred mice (A/J strain) exposed to 40-w black light fluorescent lamps (BLB) for 12 
hr a day for up to a year developed inflammatory and hyperplastic responses on hairless ear 
and ta il skin, but not on back skin covered by hair. After 1 year of such exposure, many 
individuals developed papillomas, carcinomas, and sarcomas on their ears and tai ls. It may 
be concluded that black light is a skin carcinogen for A/J mice. 
Excessive exposure of man to sunlight and of 
experimental animals to broad-spectrum mercury 
arc illumination has been shown to result in skin 
tumors [1 ,2 }. Hsu et al [3 ) have reported that 
hairless mice developed papillomas and squamous 
cell carcinomas beginning 7 weeks after a single 
3-hr exposure to light predominantly at 290 to 320 
nm. Urbach et al [2) also demonstrated that skin 
tumors could be induced in hairless mice by light 
predominantly in the UV A (320- 400 nm) region , 
when delivered continuously without a dark pe-
riod . However, Griffin [4], Hakim et a l (5), and 
Griffin et a l [6] did not observe cutaneous tumors 
in mice due to intermittent exposure to UVA alone. 
This communication documents our findings t hat 
exposure of inbred albino (A/J strain ) mice to 
relatively low levels of black light fluorescent 
ill urn ination for 12 hr a day over a period of 60 to 90 
weeks results in a great number of papillomas, 
squamous cell carcinomas, and sarcomas arising 
from t he skin and subcut is of the ear and tai l. 
MATERIALS AND METHODS 
The details of the experimenta l design have been 
pescribed pre~iously [8,9 ], but. are. outl ined here. A 
plouse room oj 250 sq ft was dIVided mto three separate 
ph am bel'S us ing heavy bl.ack plast~c she~t!ng : Each 
ph am b el' was carefully ventil ated by a ll' condltlOnmg and 
!l fan. In one cham ber, no cha nge was made from t he 
Ils u a l s hie lded light ing conditions (12 hr on, 12 hI off; no 
light at 365 nm or below was measureable; 50 footcand les 
pf visible light was present); in the other two cham bers, 
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Abbreviation: 
BLB: black light flu orescent lamps 
all lights were removed. Cage racks used in the dark 
chambers were illuminated for 12 hr daily either wit h two 
25-w red photographic bulbs only, or with a battery of 
sixteen 40-w (Westinghouse) black light tubes (BLB) 
fastened at the tops of 4 shelves 3 in . a bove the mouse 
cages . The in tensity of light at 365 nm 2 in. from the 
botto m of the cage ranged from 600 down to 100 p.w/cm ' 
(depending on the age of the lam ps) as measured wit h an 
Ultraviolet Products, Inc. , long-wave UV light meter. 
The cool white and bl ack light emission spectra have 
been publ ished by Jagger [7]. In order to assess the 
distribut ion of light among the UVA and UVB regions, 
the radiant energy present in the mouse cages was 
measured with a Yellow Springs Instrument Co. Radiom· 
eter (model 65Y) using 3·mm·thick sheet of window glass 
as a filter. On ly 2% of the BLB lamp energy measured 
was filtered out by t his procedure, so t hat the intensity of 
the light in the UVA region (i. e. , longer t han 320 nm ) was 
about 700-880 p.w/c m' whil e light with wavelengths 
below 320 nm reaching the mice was approximately 
20- 30 p.w/cm ' . 
All cages received the same amount of near·UV light 
and all were rotated at random periods. Transparent 
plastic cages lined with litter were used to house the 
mice, which were fed Purina Mouse chow ad li bit um . 
Water was provided in dark green bottles. Spec ia l care 
was taken to remove a ll dust, to replace li tter, and to 
change food and water every few days. Personnel were 
required to wear surgica l masks while in t he room . 
Six hundred 6·week·old female A/J mice (Jackson 
Labs., Bar Harbor, Maine) were distributed 200 to each 
chamber, housed 5 per cage ini t ia lly. Afte r 1 week, the 
conditions outlined above were imposed. Animals were 
observed and weighed regularly and all dead mice were 
reported and autops ied as soon as possible. On ly 15 mice 
died natura lly during t he ent ire course of t he experiment . 
Twelve animals from each group were exa mined grossly, 
photographed, and sacrificed every 7 to 8 weeks. Sk in of 
the back, ears, a nd ta il were fixed in form alin acetic ac id 
and alcohol, sectioned at 6 p.m t hickness, sta ined with 
hematoxylin and eosin. and exam ined mi croscopically. 
RESULTS 
No differences were observed between animals 
raised in normal room light or darkness . There 
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were no effects of t hese imposed experimental 
conditions on the general health , growth, and 
mortality rate of the mice [8]. By approximately 1 
year, many anim als had cataracts and degenerate 
retinas [8,9 ]. By 4 weeks, the exposed skin of the 
ears and tails of nearly all animals exposed to BLB 
appeared dry, red, and inflammed. By 8 weeks, 
these areas developed scabs. During t he next 50 to 
70 weeks, alternate increases and decreases in skin 
inf1ammation, ulceration, and loss of ear sk in and 
tail segments were observed . In some cases, t he 
animals scratched or chewed off parts of their ears 
and tai ls. 
Between 50 and 70 weeks of exposure to BLB, 
the skin of the ears and tails of nearly all of the 
irradiated mice had developed ep idermal hyper-
plasia, hyperkeratosis, ulceration, fibrosis, and 
necrosis. 
Following 70 to 90 weeks of exposure to black 
light, many animals developed papillomas, squa-
mous cell carcinomas, and fibrosarcomas on the 
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upper aspects of their ears and dorsal regions of 
their tails. Of the 61 animals examined between 70 
and 90 weeks, t here were 6 papillomas, 6 squamous 
carc inomas, and 3 fibrosarcomas. Forty animals 
had varying degrees of hyperplasia and only 5 
animals showed none of t hese changes. The Figure 
includes histologic sections of mature t umors 
from these animals. Skin samples taken fro m the 
upper back, which were covered with hair, exhib-
ited no abnormal changes in the irradiated ani-
mals. No t umors were observed in the controls. 
DISCUSS ION 
The results show t hat skin tumors can be pro-
duced in A/J mice by exposing them in termittently 
to the light emitted from 40-w BLB tluorescent 
lamps. From the data obtained , it is not possible to 
attribute t his effect to light strictly in t heUVA or 
UVB region. While the radiant energy provided by 
tbese lamps is predominantly (98%) in the UV A 
region, a small amount of energy in the U B region 
F IG. Histologic sections (x 104) of ears and tai ls of control and black light-exposed mice. a; Control ear. b: 
Ear after 87 weeks of black light, with hyperplastic epidermis, increased collagen, dermal inflammation. and 
fibrosis. c: Control tai l. d: Papilloma at 79 weeks, with epithelial hyperplasia. e: Squamous cell carcinoma of tail 
at 87 v:eeks, with infiltration into the dermis. f: Fibrosarcoma at 87 weeks, with hyperplas ia of the epidermis and 
ulcera tlOn. 
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(2 % ) was also present. Therefore, the resulting skin 
turnors can be ascribed only to t he mixture of high 
levels of UV A and low levels of UVB present. This 
type of a mixture of UV wave lengths, however, is 
present in the sunlight reaching the earth. In the 
sunlight, both UVA and UVB are present at much 
greater intensities than in the experiments de-
scribed here in. 
It is of interest to compare the results of the 
present experiments with those of Griffin , Hakim , 
and Knox [6 ]. These authors, who found no 
t urnors without additional sens itizers, used Woods 
type lamps for near-UV exposure and stated t hat 
the approx imate range of emission was 320 to 400 
nrn. They used no filters for wavelengths shorter 
t h an 320 nm . Therefore their a nimals probably 
received some exposure in the UVB region also. No 
indication of the intensity of long-wave light 
received by the animals was stated [6], which 
rnakes dose comparisons impossib le. In the present 
work the length of time that the an imals were 
exposed to the BLB lamps was 12 hr a day, an 
exposure leading to tumors after a bout 1 year of 
time. Griffin, Hakim, and Knox [6] used max-
irn um exposure for only 2 hr a day over a period of 
3 months. Thus the length of exposure per day and 
the total exposure times were lower t han in t he 
present work, and there are sufficient methodolo-
gic differences between these experiments to make 
strict comparisons impossible . 
The intens ity of near-UV light to which the 
animals were exposed in these experiments was 
well below those of mercury arc or sunlamp UV 
lig ht used by others to produce skin tumors [2- 4 ]. 
The production of tumors may, however, be related 
more to the total accumulated dose of radiant 
energy over the long term of the experiment, rather 
than its intensity. The total exposure dose we have 
used is lower than that reported by others [2- 4 ] to 
produce tumors. 
Another important point to be considered is t hat 
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the regular periodic exposure of mouse skin to the 
mixture of light wavelengths employed in the 
present work may be important in the genesis of 
skin tumors. For example, the same tota l dose 
delivered over a short period of time once or a few 
times may not be tumorigenic, while delivered as 
in these experiments, this dose is tumorigenic . 
While t he mechanism whereby regular periodic 
exposure acts to produce tumors is not known, a 
possibility to be considered is t hat such exposure 
interferes more with repair than single or less 
regular exposures. 
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